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(57) ABSTRACT

The invention relates to a roll device (300) that comprises: a
roll (100) removably connectable to a support structure (200);
—a heating element (7) seated within the roll (100); an elec-
trical connector for supplying the heating element (7). The
roll device is characterized in that the connector comprises:
—a first contact (12) arranged in a bottom wall (8) of the roll
(100); —a second contact (13) arranged in the support struc-
ture (200) and adapted for engaging the first contact (12) in
pressing contact, wherein one between the first (12) and the
second (13) contact is movable between a retracted position
and a position extended towards the other contact and perma-
nently stressed in the extended position.

11 Claims, 5 Drawing Sheets
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1
ROLL DEVICE

FIELD OF THE INVENTION

The present invention relates to a roll device, usable in
particular but non-limitedly, in a machine for laminating pan-
els forming a substrate of printed circuits.

DESCRIPTION OF THE PRIOR ART

As known, laminating machines are used for manufactur-
ing printed circuits, for applying a dry film of photosensitive
material or photoresist to panels adapted for forming a sub-
strate for said printed circuits.

Such laminating machines comprise laminating rolls, gen-
erally two rolls, opposite to each other along a direction
substantially orthogonal to the panel processing direction.
Such laminating rolls are configured for rotating in an oppo-
site direction relative to each other for applying the dry film to
the panels and, at the same time, aid the advance of the same
panels towards an outlet of the laminating machine.

As is known by a man skilled in the art, in order to apply
such film to the panels it is necessary for the outer cylindrical
surface of the laminating rolls to be suitably heated. In gen-
eral, some techniques have been developed and some devices
are known which, according to the type of process to be
carried out on the panels, allow heating the outer roll surface
to make such surface take a temperature comprised within a
range, for example, between 90° C. and 130° C.

A known technique provides for the use of an infrared lamp
adapted for heating the outer roll surface by irradiation, dur-
ing the rotation of the same.

However, such heating technique exhibits the drawback of
not allowing an even heat distribution on the cylindrical roll
surface so that different temperatures, even by about 10° C.,
are found on different surface portions of a roll. The presence
of temperature is gradients on the outer roll surface degrades
the lamination operation.

In order to ensure a more uniform heating of the outer roll
surface, another known heating technique provides for the use
of electrical heating means seated within the same rolls. Such
means are, for example, an electrical resistor seated in a
suitable cavity of the roll and connected to an electrical power
source external to the roll by a rotating collector or slip ring.

Heating by the Joule effect, such resistor transmits heat
from the roll interior towards the outer cylindrical surface of
the same, bringing the surface to the desired temperature.

However, the laminating machines using the electrically
heated rolls described above exhibit some drawbacks.

In particular, during maintenance operations on the lami-
nating machine to carry out the replacement of one of such
worn rolls, an electrician’s service is required who initially
disconnects the connectors of the heating electrical resistor
from the rotating collector. Thereafter, the resistor is
removed, extracting it from the roll. Only at that point, an
operator in charge of the machine maintenance can manually
disengage the roll to be replaced from support elements
arranged in the machine and the roll is removed. Likewise, in
order to connect the new roll to the laminating machine, at
first the operator attaches such roll to support elements of the
laminating machine. Thereafter, the electrician inserts the
heating electrical resistor into the new roll, restoring the elec-
trical connections of such resistor with the rotating collector.

It should be noted that besides being not very easy, said
operations for replacing the rolls heated by the laminating
machine may cause long interruptions in the machine opera-
tion to be completed. In fact, for safety reasons, such replace-
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2

ment operations always require an electrician’s service in
addition to the operator in charge of maintenance of the
laminating machine. As a consequence, this may cause long
interruptions in the operations of an entire panel processing
line.

SUMMARY OF THE INVENTION

The object of the present invention is to devise and provide
a roll device, particularly of the type comprising an electri-
cally heated roll, which allows at least partially obviating the
drawbacks mentioned above with reference to the solutions of
laminating machines with heated rolls of the prior art.

BRIEF DESCRIPTION OF THE DRAWINGS

Further features and advantages of the roll device accord-
ing to the invention will appear more clearly from the follow-
ing description of preferred embodiments thereof, given by
way of a non-limiting example with reference to the annexed
figures, wherein:

FIG. 1 shows a perspective and exploded view of a roll of
the roll device according to a preferred exemplary embodi-
ment of the invention;

FIG. 2 shows a side and cutaway view of the roll of FIG. 1
in assembled configuration;

FIG. 3 shows a cutaway and enlarged view of an end
portion of the roll of FIG. 2;

FIGS. 4A-4B show views of the roll of FIG. 2 along the
directions indicated by arrows F1 and F2, respectively;

FIGS. 5 and 6 show perspective views from the left and
from the right, respectively, of a portion of the device roll of
the invention wherein the roll of FIG. 2 is released from a
support structure of the roll;

FIG. 7 shows a perspective enlarged and partially exploded
view of a portion of the support structure of the roll of FIG. 5;

FIG. 8 shows a schematic front view of a roll device
according to the present invention;

FIG. 9 shows a cutaway view of the portion of support
structure of the roll of FIG. 7.

DETAILED DESCRIPTION

With reference to the above FIG. 8, a roll device according
to an example of the invention is globally indicated with
reference numeral 300. Such roll device 300 may be used, for
example, for laminating panels adapted for forming a sub-
strate of printed circuits, that is, for applying an adhesive dry
film of photosensitive material onto such panels. It should be
noted that the above FIG. 8 shows in detail, with solid line, a
main portion 301 of the roll device 300 comprising a lami-
nating unit. Secondary portions of the roll device 300 of the
invention are schematically shown with dashed lines.

Such laminating unit 301 comprises, in particular, a first
302 and a second 303 laminating group of the roll device 300
opposite to each other along a direction substantially orthogo-
nal to the advance direction of the panels to be laminated.

With reference to FIGS. 5 and 6, the first laminating group
302 of the roll device 300 of the invention is shown in two
enlarged perspective views. In more detail, such first laminat-
ing group 302 comprises a roll 100 removably connectable to
a support structure 200. It should be noted that the above
FIGS. 5 and 6 show the roll 100 released from the support
structure 200. Moreover, end portions 201 of the support
structure 200 are enclosed by a casing of the roll device 300
and therefore, they are not visible in FIG. 8.
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With reference to FIGS. 1, 2, 3, 4A, 4B, a preferred exem-
plary embodiment of roll 100 of the roll device 300 of the
invention is described hereinafter.

It should be noted that in the above figures, elements which
are equivalent or similar are indicated by the same reference
numerals.

Such roll 100 comprises a tubular body configured for
delimiting a cavity 3 that extends in the direction of a longi-
tudinal axis of such tubular body 1 between a first 4 and a
second end 5 of roll 100. In particular, such tubular body 1
comprises a roll core 2 that extends in a radial direction from
said cavity 3 to an outer cylindrical surface or shell 2a of roll
100. Such core 2 of roll 100 is made of a metal material, for
example aluminium. The shell 2 is for example made of
rubber.

Roll 100 comprises a heating element 7 seated within cav-
ity 3. Such heating element is an electrical resistor 7 insert-
able/removable into/from such cavity 3 through an access
opening 6 to the same cavity 3 provided at least one of said
first 4 and second 5 end of roll 100. With reference to the
example of FIG. 1, such access opening 6 to cavity 3 is placed
at the first end 4 of roll 100. Moreover, such access opening 6
may be closed again by a first bottom wall 8 of roll 100
releasably fixable to said first end 4 by screws 9, for example
three screws, adapted for engaging respective holes 9a
obtained in core 2 of the roll at said first end 4 of the roll 100.

Moreover, it should be noted that roll 100 comprises a
second bottom wall 10 substantially parallel to said first
removable wall 8. Preferably, such second wall 10 is perma-
nently attached to the second end 5 of roll 100 by further
screws 11, for example three screws, adapted for engaging
respective holes (not shown in the figures) obtained in said
second end 5.

It should be noted that the roll device 300 of the invention,
and in particular the first laminating group 302 of FIGS. 5 and
6, comprises an electrical connector for supplying the elec-
trical resistor 7 adapted for connecting such resistor 7 to an
electrical power source external to such first laminating group
302. For example, such electrical connector is configured for
connecting resistor 7 to such power source by a rotating
collector or slip ring (not shown in the figures). Such rotating
collector is known to a man skilled in the art. Heating by the
Joule effect, said resistor 7 is adapted for transmitting the
generated heat to the core 2 up to shell 2a of roll 100.

In a preferred embodiment, said electrical connector com-
prises a first contact 12 arranged within the first bottom wall
8 of roll 100. With reference to FIGS. 5 and 7, it should be
noted that the support structure 200 comprises a respective
second contact 13 adapted for engaging the first contact 12 in
pressing contact.

Advantageously, one between such first 12 and second 13
contactis movable between a retracted position and a position
extended towards the other contact and permanently stressed
in the extended position.

In more detail, with reference to FIGS. 4A and 6, said first
contact of roll 100 comprises two first electrical contacts 12,
made of a metal material, for example copper. Each of such
first contacts 12 is movable in a respective through seat 14
(shown in FIG. 1) of the first bottom wall 8 of roll 100. For
simplicity, FIGS. 1 and 2 only show one of said first contacts
12 in detail.

With reference to FIG. 3, which shows an enlargement of a
portion A of roll 100 of FIG. 2, each of such first contacts 12
is elastically shifting within the first through seat 14 in the
direction of the longitudinal axis of roll 100 between said
extended and retracted positions.
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In particular, each first contact 12 is fitted within a tubular
containment element or bush 16 of insulating material so as to
be coaxial with the latter within seat 14. In particular, said
bush 16 is configured for engaging with the first bottom wall
8 of roll 100 by a first stop ring 19 attached to an outer surface
of'bush 16 being integral with the same bush. Such first stop
ring forms a respective collar for bush 16. As shown in FIG. 3,
such first stop ring 19 is adapted for engaging a respective
annular recess 19' of seat 14 for locking bush 16 seated within
the same seat 14. A compression spring 17 is interposed
between the first contact 12 and bush 16 which permanently
stresses the first contact 12 in the extended position, that is,
away from said first stop ring 19.

The first contact 12 is connected to one of cables 15 of the
electrical resistor 7 at a second stop ring 18. Such second stop
ring 18 is integrally attached to the first contact 12 and is
adapted for forming an abutment wall for limiting the axial
shifting of contact 12. Such second stop ring 18 forms a
respective collar for the first contact 12. In particular, in rest
position, such second ring 18 interferes with bush 16 for
preventing the first contact 12 from being ejected from roll
100 under the action of spring 17.

With reference to FIGS. 5, 6 and 7, the second contact of
the support structure 200 comprises two second contacts 13.
Each of said second contacts 13 is seated within a respective
seat 20 obtained within a first support element 21 of the
support structure 200. Such first support element 21 is con-
figured for cooperating with an opposite second support ele-
ment 30 for attaching the roll 100 to the support structure 200.

Such first support element 21 is of a metal material, for
example steel, and comprises a first pin 21a irremovably
attached at one ofthe end portions 201 to the support structure
200 and a first fixing ring 215 coaxial to the first pin 21a¢ and
axially shifting relative thereto.

With reference to FIG. 7, each of such second contacts 13
is fitted within a contact-holder base 22 of insulating material,
for example arnite, seated within the respective seat 20 and
constrained to the first pin 21a by screws 23, for example two
SCrews.

Moreover, with reference to FIGS. 7 and 9, for each of the
second contacts 13, the first support element 21 comprises a
shock-absorbing element or pad 24 of insulating material
seated within the respective seat 20 so as to be interposed
between the second contact 13 and an inner wall of the first
pin 21a. Such pad 24 is configured for electrically insulating
each second contact 13 from the first pin 21a. Moreover,
always with reference to FIGS. 7 and 9, each second contact
13 is connected to the outer rotating collector by a respective
electrical cable 35.

With reference to FIG. 6, it should be noted that, as men-
tioned above, the support structure 200 comprises the second
support element 30 of the roll 100 arranged in distal position
from the first support element 21 and substantially coaxial
with the latter. In particular, the second support element 30
comprises a second pin 30a irremovably attached to the sup-
port structure 200 and a respective second fixing ring 305
shifting relative to such second pin 30a.

It should be noted that such first 215 and second 305 fixing
rings are configured for attaching the roll 100 to the support
structure 200.

In more detail, always with reference to FIG. 6, such first
and second fixing rings 215, 305 are configured for reversibly
shifting in reciprocal approach and moving away in the direc-
tion of arrow F3 during the attachment and removal steps of
roll 100 to/from the same support structure 200.

Inparticular, for attaching the roll 100, the first 215 and the
second 305 fixing ring are adapted for engaging, respectively,
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with the first 8 and the second 10 bottom wall of roll 100 by
fixing screws 25. In the example of FIGS. 5, 6 and 7, such
fixing rings 215 and 305 comprise each three fixing screws 25
adapted for being seated in as many holes 26 arranged on the
first 8 and on the second 10 bottom wall of roll 100.

In addition, with reference to FIG. 7, it should be noted that
the first fixing ring 215 comprises a respective centring pin 27
adapted for ensuring a correct fixing orientation of roll 100,
that is, for ensuring that the first contacts 12 of roll 100
electrically engage with the second contacts 13 of the first pin
21a when the roll 100 is attached to the support structure of
device 300.

The roll device 300 of the present invention comprising the
laminating group 302 described above exhibits several advan-
tages with particular reference to operations for replacing the
heated roll 100 subsequent to wear of the same.

In particular, for replacing such roll 100, an operator in
charge of maintenance at first removes screws 25 attaching
the first 215 and the second 304 shifting fixing ring of the
support structure 200 from the first 8 and the second 10
bottom wall of roll 100, respectively.

Thereafter, the operator shifts the first 215 and the second
3054 fixing ring in the direction of the longitudinal axis of roll
100 away from each other for releasing the same rol1 100 from
the support structure 200.

Likewise, in order to attach a new roll 100 having a struc-
ture similar to that replaced to the roll device 300, once the
correct orientation of such roll 100 has been determined
through pin 27, the operator shifts the first 215 and the second
3054 fixing ring in the direction of the longitudinal axis of roll
100, in approach to each other, for engaging such rings 215,
305 with the bottom walls 8, 10 of roll 100.

At this point, the operator stiffly attaches roll 100 to rings
215, 304, that is, to the support structure 200, screwing the
fixing screws 25.

In the light of the above, with the roll device of the present
invention, replacing a roll 100 does not require the service of
an electrician since it is not necessary to disconnect and
connect the connectors of the heating resistor 7 seated within
roll 100 from the rotating collector.

With the present invention it is not even necessary to
extract/reinsert the electrical resistor 7 fronvinto roll 100
during the roll replacement steps. In other words, the opera-
tions for replacing the worn roll 100 may be safely carried out
by the same operator of device 300.

Moreover, the operation for replacing roll 100 is easy and
requires little time to be completed. In this way, interruptions
in the operation of device 300 and of the relative panel pro-
cessing line are prevented.

Moreover, the roll device 300 of the present invention
allows preventing a drawback found in the laminating
machines of the known type using heated rolls. In fact, the
Applicant has found that in such machines, subsequent to a
failure of the heating resistor, such resistor may undergo an
excessive expansion remaining locked within the roll without
the possibility of being extracted to be replaced. Since in such
machines, the roll cannot be removed from the same machine
either without first extracting the resistor, said drawback
blocks the machine operations and may cause long interrup-
tions of the panel processing line.

The roll device 300 of the invention is free from such
drawback since the heating resistor 7 is removed at the same
time as roll 100 and therefore, it needs not be removed in
advance as in the machines of the known type.

A man skilled in the art may make several changes, adjust-
ments and replacements of elements with other functionally
equivalent ones to the embodiments of the roll device
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6

described above in order to meet incidental needs, without
departing from the scope of the following claims. Each ofthe
features described as belonging to a possible embodiment can
be obtained independently of the other embodiments
described.

The invention claimed is:

1. A roll device comprising:

a roll removably connectable to a support structure;

a heating element seated within said roll;

an electrical connector for supplying said heating element,

said connector comprising:

a first contact arranged in a bottom wall of the roll; and

a second contact arranged in the support structure and
adapted for engaging the first contact in pressing con-
tact,

one of the first and second contacts being movable between

a retracted position and a position extended towards the
other contact and permanently stressed in the extended
position,

wherein said bottom wall is removably attached to a first

end of said roll for allowing/preventing access to an
inner cavity of the roll, said heating element comprising
an electrical resistor insertable/removable into/from
said cavity through an opening closable by said remov-
able bottom wall.

2. The roll device according to claim 1, wherein said first
contact is configured for elastically shifting within a through
seat of said bottom wall in the direction of a longitudinal axis
of the roll between said extended and retracted positions.

3. The roll device according to claim 2, wherein said first
contact is fitted within a tubular containment element seated
within the through seat.

4. The roll device according to claim 3, further comprising
a compression spring interposed between said first contact
and the tubular containment element for permanently stress-
ing said first contact in the extended position.

5. The roll device according to claim 3, further comprising
a first stop ring adapted for forming a respective first collar
integral with said tubular containment element, said first stop
ring engaging a respective annular recess of the through seat
for locking the tubular containment element within the seat.

6. The roll device according to claim 3, further comprising
a second stop ring integrally attached to the first contact for
forming a respective second collar for said first contact, said
second stop ring interfering with the tubular containment
element for limiting the axial shifting of said first contact.

7. The roll device according to claim 1, wherein said sec-
ond contact is seated in a further seat obtained within a first
support element of the support structure, said first support
element being configured for cooperating with an opposite
second support element for attaching said roll to the support
structure.

8. The roll device according to claim 7, wherein said first
support element comprises a first pin irremovably attached to
the support structure and a first fixing ring coaxial to said first
pin and axially shifting relative thereto, said further seat being
obtained within said first pin.

9. The roll device according to claim 8, wherein said first
support element comprises a contact-holder base seated
within said further seat and constrained to the first pin, said
second contact being fitted within said contact-holder base.

10. The roll device according to claim 8, wherein said first
support element comprises an electrical insulation element
seated within said respective seat so as to be interposed
between said second contact and an inner wall of the first pin
(21a).
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11. The roll device according to claim 1, wherein said roll
comprises a further bottom wall permanently attached to a
second end of the roll opposite said first end.
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